A characteristic pattern frequently observed in the angular distribution of heavy-ion elastic scattering at moderate energies above the Coulomb barrier has been attributed either to a Fresnel diffraction or to a rainbo~efFect. %'e propose a comparison between the strong absorption radius R "and the rainbo~radius E. , at different energies, which may have some relevance on deciding whether the absorptive or the refractive interpretation is to be preferred, Despite the difficulties in the exact determination of these two distances, an analytical expression for their energy dependence is found empirically by analyzing data of fifteen pairs of heavy ions. According to this criterion the center-of-mass energy, above which refraction prevails over absorption, is proportional to Z,z,.
I. INTRODUCTION
In today's language one could say that the first scattering experiments with nuclei, as interpreted by Rutherford, showed that the nucleusnucleus potential is a Coulomb potential, ' Z, Z, e2/ r, at distances r&10" cm, or equivalently that o/os = 1, with o"~[sin(8/2)] ', for trajectories which imply internuclei distances of closest approach greater than the above mentioned limit. The energy and angle which mark the frontier of validity to the equivalence o jvR =1 thus offered the first crude measurement of the nuclear size.
The deflection function 8(f), for a charged particle with sufficient energy, scattered in the electrostatic field of an extended (not point) charge, has a maximum (or a minimum, for opposite charges) 8"' ', which implies a singularity in the classical cross section, or oscillations, an enhancement, and a sharp drop in the corresponding quantal cross section. This is called the Coulomb rainbow.
In addition to the electrostatic long-range repulsion the nucleus-nucleus interaction has a very strong attraction at distances of a few fm, and this can force the deflection function to go through a minimum' 8"', at smaller values of the orbital.
momentum.
The corresponding cross section effect is called the nuclear rainbow.
For small projectiles (Z & 2) the Coulomb potential is weak and the nuclear rainbow dominates, (8"'~~&g"'c', while the contrary is true for heavy ions. Goldberg' has stressed the need for experimental data up to angles beyond those corresponding to the nuclear rainbow if one has to determine unambiguously the optical potential for describing the alpha-nucleus elastic scattering. %ith Li, and possibly with Be also, a weak nuclear rainbow can still be observed, but not with heavier projectiles. Indeed the strong absorption, typical of heavy ion collisions, enters into play rathex sharply at a critical distance greater than the distance of closest approach corresponding to the nuclear rainbow trajectory, and the latter is prevented from contributing to the elastic scattering. Fig. 3 . ' 0+ ' Mg (Fig. 4) and' 0+ Mg (Fig. 3 Fig. 2 and used for the fits (5) and (6). Videbaek et In the l.ast two columns of 
